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MpeancnoBue

Lenu 1 npuHuunel cTaHgapTusauuMmn B Poccuiickon degepaunn ycraHosneHbl deaepanbHbiM 3aKOHOM
oT 27 aekabps 2002 r. Ne 184-93 «O TeXHU4eCKOM perynupoBaHuny, a npasuna NpUMeHeHUa HauuoHanbHbIX
ctaHaapToB Poccuiickoin degepaunm — MOCT P 1.0—2004 «CranaapTusauus B Poccuitckon deaepauun.
OCHOBHbIE MOMOXEHUSA»

CBepfeHUA o cTaHaapTe

1 MOArOTOBNEH LeHTpoM 6e3onacHOCTM WM KadvecTBa NpoAyKuMM U TexHomorui «K-anektpo»
FOYBMO «MocKkoBckuin aHepreTudecknini MHCTUTYT (TexHudeckuin yHusepcuteT)», TUU CU «MarHetecT»
Oryn «CneumarHnT»

2 BHECEH TexHu4eckum koMuTeToM no ctaHgaptusaunn TK 428 «MarHutHele maTtepuarnbl U Usgenua»

3 YTBEPXOEH W BBEJEH B IENCTBUE lMNpukazom GeaepansHOro areHTCTBa Mo TeXHU4eckomy pe-
r'yNMpoBaHuio U MeTporiornu ot 18 ceHTAbps 2008 r. Ne 203-cT

4 HacTosiwmid ctaHgapT pa3paboTaH ¢ y4eTOM OCHOBHbIX HOPMATUBHBIX NMOMOXEHWUI MeXayHapoaHOoro
ctaHaapTa MOK 60404-8-1:2004 «MarHutHele maTepuansl. HacTe 8-1. Cneundurkauum KOHKPETHBIX MaTepuna-
noB. Marnutoteepable matepuansi» (IEC 60404-8-1:2004 «Magnetic materials — Part 8-1: Specifications for
individual materials — Magnetically hard materials», NEQ)

5 BBEJEH BIEPBbIE

UHebopMayus o6 uameHeHUsIX K HacmosuieMy cmaHdapmy rybrukyemcs e exe200Ho uzdaeaemom UH-
hopMayUOHHOM yKasamerne «HauyuoHarnbHbie cmaHdapmbly, @ MeKCm U3MeHeHUl U onpasok — 8 exeme-
CAYHO U30asaeMbix UHGbOPMaUUOHHBIX yKasamensx «HauyuoHaneHele cmaHdapmel». B cnydae nepecmompa
(3aMeHbl) unu ommeHsl Hacmosiuje2o cmarHdapma coomeemcemayioujee yeedomneHue 6ydem ornybnukoeaHo
8 eXXeMeCSIYHO uU30agaeMoM UHhopMayLIOHHOM yKkazamere «HayuoHarnbHbie cmaHoapmely. Coomeemcmesy-
rowasi uHghopmauusi, yeedomneHue U mekcmbl pa3mMeLaromcecs makxe 8 UHghopmMayuoHHol cucmeme obuiez0
ronb308aHusi — Ha oghuyuanbHoOM catime PedeparnbHO20 azeHmcemea o MexHU4YeCKOMy pezynuposaHuo U
Mempornoauu e cemu UHmepHem

© CraHagaptuHdgopm, 2008

HacToswuin craHaapT He MoXeT BbITb MOMHOCTLIO MW YacTUYHO BOCMPOU3BEAEH, TUPaXKMPOBaH 1 pac-
MpocTpaHeH B ka4ecTBe omLManbHOro u3aaHus 6es paspelueHns degeparnsHOro areHTCTBa Mo TeXHUEeCKo-
MY PErynmMpoBaHunic U METPONOorm
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CopoepxaHue
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BBegeHue

MosBNeHne HOBbLIX BbICOKOKOSPLMTUBHBLIX MAarHAUTHLIX MaTePUanoB N pasBUTUE TEXHOMNOTMM UX NPOUs-
BOACTBa NPUBESM K LUMPOKOMY MPUMEHEHNIO MOCTOSIHHBLIX MArHUTOB B Pa3fnnyHbIX 0611acTax TEXHUKX U Hapoa-
Horo xosgaicTtea. K Hanbonee nepcnekTMBHEIM MaTepuanam OTHOCATCS MarHUTOTBepAble crieYyeHHble MaTe-
pvanbl Ha OCHOBE CrlaBa HeoANM-Kene3o-60p, UMetoLNe pekopaHble 3HAaUYeHNS BaXKHbIX AMs MPaKTUYecKoro
NPUMEHEHUS MarHNTHLIX NapaMeTpPoB.

OCHOBHbIE napameTpsl Martepuanos HOpMUpYOTCS MexayHapoaHbIM cTaHOapToM
M3K 60404-8-1:2004, HemeLkM HaumoHanbHbIM cTangapTom DIN IEC 60404-8-1:2005, a Takke KaTanoramm
KpynHenLwmX pupM BeayLUMX NPOMBbILLNIEHHO Pa3BUTBIX CTpaH.

HaunoHanbHble ctangapTel: FTOCT 17809—72, TOCT 21559—76, TOCT 24897—81 oxBaThblBaOT TOSb-
KO NUTble, AecbopMUpyeMbIe U CreYeHHbIEe Ha OCHOBE CrflaBa caMmapuin-kobansT MarHATOTBEpAbIE MaTepua-
nbl.

Hacrosiuin ctaHgapT y4YuMTbIBaeT BO3MOXHOCTA MHOTOYUCTIEHHBIX POCCUNCKUX NMPOU3BOAMTENEN STUX
mMaTepuarnos, MOBbILIAET X KOHKYPEHTOCMOCOBHOCTbL 1 obneryaeT paLoHanbHbIA BEIBOp Mapok MaTepranos
npv NPOEKTUPOBaHUM MarHUTHbBIX U30eN .
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HAUUMWOHANBbHBIA CTAHOAPT POCCUNCKOW ®EAEPALMUMU

MATEPUAINbI MATHUTOTBEPALIE CNEYEHHbIE
HA OCHOBE CMNABA HEOOUM-XEIE30-60P

Knaccudukauun. OcHoBHble napaMeTpbl

Hard magnetic sintered materials on basis of neodymium-iron-boron alloys. Classification. Main parameters

Nara BBegeHna — 2009—01—01

1 O6nacTb NnpUMeHeHun

Hacroswmin ctaHgapT pacnpocTpaHsieTcsl Ha NMPOMBLILLNIEHHbIE CMeYeHHbIe MarHuToTBepabLle MaTepua-
bl HAa OCHOBe cnnasa Heoaum-xeneso-6op (NdFeB) (nanee — matepuansl) U ycTaHaBnMBaeT HOMeHKNaTypy
MapoK MaTepuarsios, BKNIOYaKoLLYIo Kak Haubornee npuMeHsieMble, Tak U HeflaBHO paspaboTaHHble NepCrnekTuB-
Hble MaTepuansbl.

HacTtosuwmiA ctaHgapT He pacnpocTpaHsaeTcsl Ha cneveHHble MarHuToTBepAble Martepuansl no
rOCT 21559.

2 HopmaTuMBHbIe CCbINKN

B HacTosiwem cTaHgapTe MCNosb3oBaHbl HOPMAaTUBHbBIE CCLINIKW Ha cregylowme cTaHaapThl:

FOCT 8.417—2002 lNocypapcTBeHHas cucteMa obecnedeHuss eAMHCTBa U3MepeHuii. EquHuubl Benu-
UYMH

FOCT 1494—77 JnekTpoTexHuKka. BykBeHHble 0603Ha4YeHNs1 OCHOBHbBIX BEMUYUH

FOCT 19693—74 Martepuanbl MarHUTHble. TepMuHbI U onpeaeneHus

FOCT 21559—76 Martepuansl MarHUToTBEpAble crieyeHHble. Mapku

MpumeyaHune—Tlpu NoNb3OBaHUM HACTOALWMM CTaHAAPTOM LENecoobpa3Ho NPOBEPUTL ASUCTBUE CCbINOY-
HbIX CTAHOAPTOB B WMHMOPMAUMOHHOW cucTEME OOLWEro nonb3oBaHusi — Ha odwmumnanbHoM caiite degepanbHOro
areHTCTBa Mo TeXHWYECKOMY PEryNMPOBaHUI0 U METPONOrnm B ceTu MIHTepHeT nnm no exerogHo nagasaemomy nHdopma-
LIMOHHOMY YKa3aTernto «HauunoHaneHble cTaHaapTbi», KOTOPbIN onybnmMkoBaH No COCTOAHUIO Ha 1 sHBaps TeKyLwwero roaa, u
Mo COOTBETCTBYIOWMM eXeMeCAYHO u3gaBaemblM MHPOPMALMOHHBIM yKa3aTensm, onybnmnkoBaHHbIM B TEKyLuem roay.
Ecnu ccbinoYHbil cTaHgapT 3aMeHeH (M3MEHeH), TO NMpW MoNb30BaHUM HACTOSILLMM CTaHAaPTOM criegyeT PyKOBOACTBO-
BaTbCs 3aMEHSALWMM (M3MEHEHHbIM) cTaHaapToM. Ecnu cebinouHbii cTaHgapT oTMeHeH 6e3 3aMeHbl, TO NOoXeHue, B KO-
TOPOM AaHa CChiflka Ha Hero, NPUMEHSIETCS B YaCTK, He 3aTparvBatowen 3Ty CCbIrKy.

3 TepMuHbI M onpeaeneHus

B HacTosiem cTaHpgapTe npuMeHeHbl TepmuHbl no FOCT 19693, [1], [2].

4 Knaccucukauma. OCHOBHble napamMeTpbl

4.1 K marHMToTBEPALIM MaTepuanamM Ha OCHOBE CilaBa HeoOUM-Xene30-00p OTHOCATCA MarHuUTHble
maTepuarnbl, XUMUYECKUIA COCTaB KOTOPbIX COOTBETCTBYET HopMaMm, NpueeaeHHbIM B Tabnuue 1.

Uzpanve odpmumnansHoe
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Ta6nwnua 1— Xumnueckuii cocTaB maTepuanos

B npoueHTax no macce

Jpyrme P33" [pyrvie anemeHTbI
Nd Co B (Hanpumep, (Hanpumep, Nb, Al, Ga, Fe
Dy, Pr, Tb) Mo, V, Ti)
O110 go 37 O10m020 Or1p02 O10 1025 Or0pm05 OcranbHoe

" P33 — peakosemenbHble 3NEeMEHTHI.

4.2 Tuvnosoi cnocob M3roToBNeHUs maTepuana BkiodaeT NpeccoBaHe NOoPoLLKa cnnasa B MarHUTHOM
none u cnekaHne NPeccoBOK B BakyyMe UMu B cpee UHEePTHOro rasa.
4.3 CraHgapTHble Mapku MaTepuanos, AuanasoHbl TUNOBLIX 3HAYEHWUIA MarHUTHBIX NapaMeTpoB, Hanu-
yne aHNU30TPOMUU MarHUTHBIX CBOMCTB U MNIOTHOCTb MaTepuanos NpuesedeHsl B Tabnuue 2.

Tabnuuya 2— MarHutHble napameTpel U NIIOTHOCTb MATEPUANOB (OUaNa3oHbl TMNOBbLIX 3HAYEHWIA)

KospuutusHas cuna
MakcumansHoe OcTaTouHan MarnutHas
CranpapTHas 2) 3HepreTU4ecKoe MarHuTHas MnotHoCTDL d,
mapka NdFeB a npovsseneHue VHAYKUMA No MarHMTHON o Hamaruu- fpoHMuaceMocts KoM
(BH)max, KIK/M® B.,Tn uHaykumn Hes, | venHocTn Hey, BO3BPATA Hrec
KA/M KA/M
HmB 200/80 a 200—220 1,00—1,08 680—700 >800
HmB 220/80 a 220—250 1,08—1,13 680—700 >800
HmB 250/80 a 250—290 1,13—1,23 680—700 >800
Hmb 290/80*" a 290—320 1,23—1,31 700—750 > 800
Hmb 320/88* a 320—360 1,31—1,35 750—800 >800
Hmb 360/90* a 360—380 1,35—1,42 800—850 >900
Hmb 380/100* a 380—400 1,42—1,46 850—990 >1000
Hmb 170/110 a 170—200 0,98—1,00 700—720 >1100
Hmb 200/110 a 200—220 1,00—1,08 720—750 >1100
Hmb 220/110 a 220—250 1,08—1,13 750—840 21100
Hmb 250/120* a 250—280 1,13—1,24 840—900 >1200
Hub 280/120° | a | 280—320 | 1,24—131 | 900—920 > 1200 o o
Hmb 320/120 a 320—360 1,31—1,35 920—940 >1200
Hmb 360/120 a 360—380 1,35—1,38 940—970 >1200
HmB 150/130* a 150—170 0,94—0,98 680—700 >1300
HmB 170/130 a 170—210 0,98—1,06 700—790 >1300
HmB 210/130* a 210—250 1,06—1,13 790—840 >1300
HmB 250/130 a 250—280 1,13—1,21 840—880 >1300
HmBE 280/130 a 280—310 1,21—1,30 880—900 >1300
HmbB 310/130* a 310—340 1,30—1,33 900—920 >1300
HmB 340/130* a 340—360 1,33—1,39 920—980 >1300
HmB 150/160 a 150—170 0,94—0,98 680—700 >1600
HmB 170/160 a 170—210 0,98—1,06 700—790 >1600

2
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OxoHyaHue mabnuupi 2

KospuutueHas cuna
MakcumansHoe OcraTtouHasn MaruuTHas:
CranpaptHas 2) 3HepretTuveckoe MarHuTHast NDOHULIAEMOCTD MnoTtHocTb d,
mapka NdFeB a npoussegeHue MHAYKUMA no MarHUTHON No HamarHu- 2033 uaTa Kr-m3
(BH)max, KIM® B.,Tn uHaykumm He, | wennoctn Hey, para trec
KA/M KA/M
HmB 210/160 a 210—250 1,06—1,13 790—840 > 1600
HmB 250/160 a 250—280 1,13—1,21 840—900 >1600
HmB 280/160 a 280—310 1,21—1,30 900—920 > 1600
HmbB 310/160 a 310—330 1,30—1,32 920—950 > 1600
HmB 150/190 a 150—170 0,94—0,98 680—700 >1900
HmB 170/190 a 170—200 0,98—1,06 700—760 >1900
HmB 200/190* a 200—240 1,06—1,16 760—840 >1900
HmB 240/200* a 240—260 1,16—1,21 760—840 > 2000
HwB 260/200* | a | 260—280 1,21—1,25 | 840—900 >2000 Ot 1,05 Or7.3
no 1,10 no7.6
HmB 150/240 a 150—170 0,94—0,98 680—700 > 2400
HmB 170/240 a 170—210 0,98—1,06 700—760 > 2400
HmB 210/240* a 210—250 1,06—1,20 760—830 > 2400
HmB 250/240* a 250—280 1,20—1,25 830—860 > 2400
HmB 150/270 a 150—170 0,94—0,98 680—700 > 2700
HmB 170/270 a 170—210 0,98—1,06 700—780 > 2700
HmB 210/270 a 210—250 1,06—1,20 780—830 > 2700
HmB 250/270 a 250—280 1,20—1,23 830—850 >2700
1) «*» — Mapka cooTBeTcTByerT [1].
2) a — Hanuuue aHU3OTPOMNMU MarHUTHLIX CBONCTB.
MpwuMeyaHue—Temneparypa Npu U3MepeHUsIX MarHUTHLIX NapameTpoB matepuanos — (20 £ 2) °C.

4.4 EQMHWALBI MArHWTHBIX BEWYUH N ByKBEHHble 0003HaUYeHNss MarHUTHBIX NapamMeTpoB MaTepuaros
normkHbl cooTeeTcTBOBaTL TOCT 8.417 N TOCT 1494,

4.5 TemMnepaTypHble 3aBMCUMOCTU MarHUTHbLIX NapamMeTpoB, MexaHU4eckue, arnekTpuieckme 1 Tenno-
Bble CBOWCTBA MaTepuanos npuBedeHbl B MPUIoXeHn A.

4.6 TunuyHble KpMBLIE pasMarHN4MBaHUA MaTepuanosB Npu pasnuYHbIX TeMnepaTypax npvseaeHsl B
npunoxeHuu b.

4.7 YcnosHoe 0603HaveH1e cTaHAAPTHON Mapki MaTepuana QOomkHO BKMoYaTh: obliee o6o3HaveHue
Tna matepuana — HvB, MMHUMansHo gonyctMoe aHaveHne (BH), ... MUHAMarbHO AOMYCT/MOe 3HaveHne
H,\, AeneHHoe Ha 10, o6o3HaveHVe HacTosLero cTaHaapTa.

Npumep — HMmbB 250/80 'OCT P 52956—2008

5 MeToabl KOHTpoOns

5.1 KoHTpOMb OCHOBHbBIX MarHMTHLIX NapaMeTpPoB MaTepManoB NPOBOAMTCS NpK MaeHTUUKaL N MapoK
MaTepuarnoB Mpu KOHTPOIe TEXHOMOrMYECKoro npoLecca.

5.2 KonuuecTBo UcnbiTyeMbIX 00pasLoB MaTepurana n nopsaok Mx otbopa ycraHaBnMBatoT B HOpMaTUB-
HbIX JIOKYMEHTaXx Ha TEeXHOMOMMYECKUNA npoLiecc.

5.3 TpeboBaHusa k o6pasLaMm MaTepuanos U METOANKN BLINOMHEHUS U3MEPEHUA OCHOBHBIX MarHUTHbIX
napamMeTpoB MaTepuanoB AoSKHbI cooTBeTcTBOBaTL FTOCT 21559.

5.4 Ob6pasubl MaTepuanos NOCTaBKe He noanexar.
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MpunoxeHune A
(cnpaBoyHoe)

TeMHepaTyprle 3aBUCUMOCTU MarHUTHbLIX NapamMeTpoB, MexXxaHu4yeckue, anekrpuieckue
U TENNoBble CBONCTBa MaTepuanoB

Tabnwuya A.1— TemnepaTypHble 3aBUCUMOCTW MarHWTHbIX NapaMeTpPoB MaTepuasnos

CraHgapTHas mapka
NdFeB

MakcumaneHas pabovan
Temnepatypa" K, He
MeHee

Temnepartypa Kiopu T,
K, He MmeHee

OTHOCUTENBHbIE U3MEHEHUSI TAPAMETPOB B
Aunana3soHe Temnepartyp 293 K— 373 K

AB,
25 100, %K
BAT ?

r

AHon 100, %/K

HAT

Hwmb 200/80
Hwmb 220/80
Hwmb 250/80
Hwmb 290/80
Hwmb 320/88
Hwmb 360/90
Hwmb 380/100
Hmb 170/110
Hwmb 200/110
HmB 220/110

353

583

HmB 250/120
HmB 280/120
HmB 320/120
HmBE 360/120

373

593

Hwmb 150/130
Hwmb 170/130
Hwmb 210/130
Hwmb 250/130
Hwmb 280/130
Hwmb 310/130
Hwmb 340/130

393

603

Hwmb 150/160
Hwmb 170/160
Hwmb 210/160
Hwmb 250/160
Hwmb 280/160
Hwmb 310/160

413

613

Hmb 150/190
Hmb 170/190
HmbB 200/190
Hmb 240/200
Hwmb 260/200

433

613

HmbB 150/240
HmbB 170/240
Hmb 210/240
Hmb 250/240

453

623

Hwmb 150/270
Hmb 170/270
Hwmb 210/270
Hwmb 250/270

493

623

OT1-0,12 o -0,08

O1-0,59 po -0,45

" MakcumanbHan pabovas Temnepatypa — npepenbHas TemnepaTypa Harpesa ofpasua martepwarna, npy KoTopon
3Ha4YeHNe KOIPLMTUBHONM CUMbl NO HamarHndeHHocTn H,y, octaeTes 6onbiie 400 kA/m.

4
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Tabnwuua A.2— MexaHudeckne, 3NeKTpUHECKUE 1 TEMNTOBbIE CBOMCTBA MaTeprarnoB (0600WeHHbIe JaHHbIE)

Mpepensl npovHocTu, MMa

Mogayne OHra E, Ma

Teeppoctb HRc

Ha n3rnb Ha cxaTue Ha pacTspkeHue
150 210—290 750—1120 70—130 52—54
lMpodomxeHue mabnuys A.2
TemnepaTypHbIi KO3DULNEHT IMHENHOTO
YaensHoe paclmpeHus o, 10° K™
anekTpudeckoe o 3;”:”";:” c TennonpoBoAHOCTL
COMpPOTUBMEHNe Tennoemre TKIL P A Br-mt KT
p, OM-m Pox - BZOMNb HanpaeneHus nonepek HanpasneHus!
HamarHu4IMBaHusi HaMarHu4MBaHus
1,610 440 9 5 —1
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MpunoxexHne b
(cnpaBo4Hoe)

TuUnuyHble KpUuBble pasMarHUiMBaHMA MaTepuanoB Npu pa3fnMyHbIX TeMmnepatypax

J1), Tn; B, Tn

14

1,2 7 =
! { re gt yay
i r

1.0 20 °c|j 60°Cj| 100°C 1120 °

08 7,
//

0.6 7

04 v/

NN

02 7
0,0 / {
21600 ~1200 -800 400

0
H, kAlm
" J =py M — marnutHas nonspusaums [2] (MyHKTUPHbIE NUHUK).

PucyHok b.1 — KpuBble paamarnnymnBanns matepuana Hub 280/120 B gnanasoHe Temnepartyp

J" Tn; B, Tn
1,4

1,2 =

1,0
20°C 60 °C 100°C 120y
0,8 | /

0,6 /

e e

0.4 /

——

0,2
’ /
0,0 Y/

-1600 -1200 -800 -400

0
H, kA/m
" J = py M — marnutHas nonspusaums [2] (MyHKTUPHbIE NUHUK).

PucyHok B.2 — Kpueble pasmarHmumnBaHmsa matepuana Hvb 280/130 B guanasoHe Temneparyp



J1), Tn;

B, Tn

1,2

1,0

]

0.8

20°C

60 °C

120 °C

150 °C

0,6

0.4

0,2

0,0
-2400

-2000

-1600 -1200

-800

" J =p, M — maruutHas nonspusaums [2] (NyHKTUPHBIE NINHUK).

-400 0
H, kA/m
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PucyHok b.3 — Kpueble paamarHnumBanusa matepuana Hwb 200/190 B gnanasoHe temnepartyp

J1), Tn; B, Tn

14
1,2

1,0

| o

e e
P

0,8

20°C

60 °C

120 °C

|
/150 °C

e/

0,6

74

0,4

/A
74

02

0,0
-2400

-2000

-1600 -1200

-800

N J =py M — marnutHas nonspusaums [2] (NyHKTUPHBIE NUHUK).

-400 0
H, kA/m

PucyHok b.4 — Kpueble pazmarHnumBanusa matepuana Hvb 240/200 B gnanasoHe Temnepartyp



roCT P 52956—2008

Bu6nuorpadusn

[1] M3K 60404-1:2004 MaruuTHble matepuansl. Yactb 1. Knaccudmkaums
(IEC 60404-1:2004) (Magnetic materials. Part 1: Classification)
[2] M3K 50(221):1990 MexayHapoaHbIN 3NEKTPOTEXHUYECKMIA cnoBapb. [nasa 221 MarHuTHele MaTepuansl U KOMIO-
HEHTbI
(IEC 50 (221):1990) (Intemnational electrotechnical vocabulary. Chapter 221: Magnetic materials and components)

YOK 621.318.12:006.354 OKC 29.030 313 OKIl 63 9100

KnioueBble cnosa: crnevyeHHble MarHATOTBEpAbLIE MaTepuarsbl, Crsiasbl, HEOAUM, Xeneso, 6op, Knaccugpuka-
Luda, napamMeTpbl

Penakrop /1./. Haxumosa
Texnuueckui pegakrop H.C. Mpuwarosa
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